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RISTOLOGICAL CHANGES 'IN 8KIN FOLLOWING HOMOPLASTY

TO BURNS Or IXWDIATED WAD3ITS

- USSR -

Fol!oLwing Is the translation of an article by L. B. Berlin
and V. F. Zhupen in the RUss!m-.language publication Doklady
A&ademii Nauk SSR (Reports of the Academy of Sciences USSR),
Vol C71XI, No 1, Moscow, 1962, pages 242-245.1

Numerous research has shown that skin homotranaplants i mammals
and maz survivq only temporarily, and then perish (1-7). Through act-

ing upon the recipient (8-12) or the transplanted flap (13-16), it is
possible to prolong the survival of- the homotransplant tissue,5. One
such method is the adminiotration of cortisone (!7.-?O). Skin homoplasty
is one of the best treqtment methods for severe burns, particularly those
in radiation sickness (21). The histological changes in skin transplants,
however, have received little attention.

Acute radiation sickness in rabbits was produced by a total single
irradliation by x-ray of 600 r (current, 15 ma; voltage, 195 k; filter
Cu 0,5; skin-focus distance, 50 cm; dosage strength, 20 r/min). On the
same day 80 rabbits were subjected to thermal trauma by water heated to
82.5-831 on the inner skin surface of both ears., A romtid burn was pro-
duced, 3 cm in diameter. Twenty animals were studied in terms o:f histo-
logical chaages in the skin following radiation sickness burn; while 60
rabbits, at various periods of acute radiation sickness, had necrectomies
and homop!aey "•y graft taken from the external surface of the ear, in-
filterated with V. I. Popov's preservative liquid (22) and stored ti the
same solution at 4-6o temperatures. Cortisone was administered intra-
muscularly in l.o mg/kg daily doses. At the same time complex treatment

was given for the radiation sickness. Specimens were fixated at inter-
vals of several minutes to 17 days following burns, and from several mi--.
nutes to A7 days following homoplasty.

The epithelium and connective tissue show little change iyuaediately
following the burn. An insignificant oxyphilia occurs in epithelial cell
cytoplasm,. external vaginal capillaries, and intercellular substance of
the cartilage. During the first hour, necrobiotic changes occur. There
is pyknosis of the cell nuclei of epithelium and dermal adnexa; the cyto-
plasm becomes acutely oxyphilic with perinuclear vacuoles. A wide homo-
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flammation,1 lead".g Iwo the develo -ment of granulated ti-snues, rthij. the
side areais show the formtidon of multi-layered' epidermnal regerwation
grcvwing under the scab (Figure '.c). The further couirse of burn wounds
in Irrndiated rabbitz, even to the 17th dayj, is characterized by the
formation. of numrerous hemorrhages In the granulated tiussue; insignifi-
canit infiltrational phenomena; delayed separation of the buirn scab; and
the slow development of'regenerative epithelial changes In the connect-.
ive tissue.
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the mostk gine a~reis of the skin fl,4p perlsh.' The number of dermal
Celie *p*tiases# part~iculakr1y at the expense of' lymphocytes,
During 0rio ath~e followinry two weeks, sore sreas of the trans-

- ~-- -pivit 06IýWud *o-feel-of neore-o--%~nd small uleeratieaii; th-k- flAtr----
1'nweve?, `*i4xh totered on the whole Tith corkyletely viable enitheliuni
(F'igure 24,. foraido in the caese of spidermma neeres9s,8 AS 8 consenuence
of' proliferation and displnacement of pilar follicler. on the epithelioll

~'~ce(16). The lp~stp moreover, form cystoid cavities, covecred "-,itb
riultt-Th~yered epithelium& The mwrginal gretis of the grAft shor n ncqrked
~ivn'-tlon between its epidermis and the recipient~s er.ith,-lhlr, Aprc,"wing
o-vtP the partiqlly exposed transplant dermis * This, snithel! Thn 3 s very

hh,#sits substratnm Ise ilien to it, -4nd, it is, ippaRrently, eestineO
tu .:erish. The graft derimis iq visually very 'Little nh-nged. It h'~c
SOMPs increase in the number of cell elemnents: in the eytprWn Pro s
at the exosers of lymphocytes and paeudoeosinophile, and in e1ei-per rires

'I conseq'uenlce of infiltr-ition between collagen~ous noftler of th$e
tra):splant of grwanuated tlsn-uo fibroblasts -under the graft, the so-callee
ccrziqi)re layer. In later intervals followine 1-1asty ir. the. lptent period

r.-03 .ys), there is Rn absence of transnl,;nt e-ithelium in mary
rwt -ile the deeper layers of the graft er-ow tbe ingrowth of' nurmeroiis rods
r3!* cornective tissue eells and e~ndotheisil bririnhef, Promt the mmi)nrdrc

In horccplasty in the clzimactic period or ea.tte radinti- sit',eness,
~'e'~agesare more smarked Into the trimspltant. derni8y n~h. s~

ur', ̀  t epidermis gradually perishees thro')g~hiut, And et. new cont~i~nuct tpi-
'lclplai~t forms underneath (F'ig. 2b). 'vh's if, first forermc at many

-!i t:ý rt ttie expense of oroliferatinn of the pilar follicle apit1Y.4ilm,
rf:Mlicemoent by regenerated tissue on the doerval surface,, And their eusion.
ii:,c t,*ýe eneral stratified tegmezntum. Dermal connective I-Issue ha~s 9
v\krtb~p. a~p"-rvae throughout the ranine of observ'.tion -- to 45 cdnys.There
iA more severe canvfe o4' the de~ruis in dleeper tissues of the grLft, where

roI.of connective tissue cel)ls from the commisure layer toeo.et.er With
t~tt encdothelium ienat~rcte deeply between the t.ratsp1 nt' s collagennus no-

k s a consquerce,. iriitis.1ly in tta deep, layers, ,qnO later, owlvser
t -, ~he epider-mis, the dense eniinective tissue of tUX >-.! 1: ' ad by

'ý-scientts ce*ll alaie-itsp w-dch dug rnter nec in
~ A ~.mlatio- f !';erosideriri sre observed at hmrhig -tte

??~ b),. It -aso fills the natcýýtic bloo,3 vesse2.a of' thie f'r-'t. TPhe.
"s'-Ynsi're layer achieves ai,6-x1'icAnt devel-)-ment. The r-tVi.oge, p

h.~been dr:Rwn l:at4 the inp~~oy~roce,; froma 4"ne momnnt o'tise birri,
.1,-i41AqY3 the destr~l-tcti'a cbanges o~f resorntion qn-i rroli~erý,ting n-racesses,
7it-I 

1 ie r'~ratliqn of new groups of cairtllap' cells. *irN~ onotr-ns_
i4~.t Is",*, "t. 1-te tnterv-tla% (30-4.5 Aiiys) mrinilmst eaitvie necrosit4 ind

~ -r~t ~i~ waXL reas -.rit~h an i~mniergrvth of' rpcinient'ls epit'iellnim,
,) he ~tiolm a eon~inuous extensi-i of Ve- recipi" it' s epitt~l~iz

~ ~~~tr-tneplaait epil~erm'is. In some ribbits the 6ystro-Shio pro-
30 ~-rt tissues tr,.nsplm'4nf"d Auring the m.imatr oCr Rcute rrt.,itti-%n

"-aapreva1il )"r 1volifrart-Ton procasses. In th~ss i-ises, ncrositn
t" he spithe!i'im Ani ~cem' -lertis occurs eai r, +,,ph 15-2Otl! IVa,,



and i1, accompanted by scab formatoio on the ulcerated skin,
Noctrec toam and gr&ft transplant during the period of reoove7

from acute radintiln sic',enes occurs within conditions of prolonged in-
fl.ammetien indutd by burn tramu and -sus•lned by necrotid-U-isue etr-ui--
etures, *ihih frequently had a secondary infection. The graft, there.-
fore, from the first hours and days Is survounle-d by tissues with inflam-
matory changes distributed in the area of the bed, zartilage lomina, and
the skin of the outer surface of the eoncha auriclas. Sup n'.ative in-
flaemtito,,, is well as the by now-disapparing leukopenia, which occurred
in the latent period and particularly in the climax of the radiation
sicknens, leads to purudoeosinophilic leukocyte infiltration of the trans-
-)Iqnt by the 9-10th day follmdng transplantation. This infiltration,
.,rticulnrly epidermal, hqs a focal character. The transplant epidermis

g_:•. t1ij thickens in some parts, Ybile in others, particularly %tere 1aU-
kocyte inriltration is occurring underneath# perishes and becomqpart of
the composition of the scab. The epithelium of skin appendices in deve-
Inthcng forms eystoid cavities, sosetires filled with perished leukocytes.
At later Intervals, a wide commisure layer dev'Lo^s, Graft infiltration
by pseudoeosinophils disappeo.rs, but lymphocytic infiltrates remain. The
prolonaed nontiguity of burned and necrotic tissues in these experiments
lead to particularly severe cartilage changes* In, some places are-s of
newly-formed cartilage are distributed somewhat to the side of the basle
cartilage lamina. Along its lengt- is observed an alternation of old
sur•.i;)!q cartilage, and newly-formed certilage. nven at the latest time
neriods (47 days following transplantation)p homotranaplants preserve
their viable character, The stratified epithelial covering is distributed
on theo connective tissue deprived of skin appendices (FIg. 2b). Their
cainbial elements form, in earlier Intervals, an epithelial plast instead
of the perished ePide*rsi, while the differentiated ones are eliainated.
The deeper layers of the graft, enriched with recipient's cells, merge
without abrapt demarcation into the reoipiuents grartulated sear tissue
(Wig. 2b), here in the role of a commisure layer.

The data obtained permits our considering that graft tissues, in-
fluenced by oortisoneq preserve their viability for a very long time,
while following conservation in identical conditions without cortisone
they pertah In 22-155 4qs (16). -The- inahibition of eciezors
throulb irradation 4aM particularly through cortisone (23, 24) is the
reason for the decrease in the recipient's Imannological reaction to
the homotransplant (25, 26), and for the very slow separation In only
marginal graft aroas, weakly overgromw by the host's epithelion.

These experments confirm the observations made earlier In hono-
transplents ot rat skin conoerning •telms" of the host's fibro-
blsts in the ,o4as connective tissue of *ke graft, the so-e^llsd *ape-
tia.l adaptatiwae (27. 28). ?or final ree1ation of the problem, which
bts great pr't1o4 silpifioanee aside fm Its theoretical inAwset,
very prolonVe obbs-rvation is necessary.

-What **Ita attentign is that it i not so much thewoontion of
the organism at any period of radiation sickness, &s the variow local
conditions (29), for eample the depth of thermal trauma, the presence or.
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absence of seeo-andary infection in the wound, the necrwtoW time Inter-
val, etc, that signIfteantly Influence histologiel oharngs3 in skin

BIBLIOGRAPHY

I. N. N. Elonskiy, Nw Sw'. Arch., No 3 596 (1923).
2. P. P. Medaw•r, Bull. War. M*d., , 11943).
3. 18. lltdawnr, J. Anat.& 78, 5, 18 (1944).

4. B. Meeawar, Brit. Med. Bull.* 3, 4-5, 79 (1945).
5. H. B-xter, M. A. Inti, Am. 3. Surg., 0-, 3, 295 (lQ1,).
6. M. V. Kolokol'tsev. In bk, Probl. Pl. Shrg, Gor)q 1951, p. 107,
7. E. N. Y.roshevs~kaya. a., No 12, 27 (1961).
.. C. A. Hardli, A. A. Worderd Atm. N. Y. Acad. Sci., 59, 3, 384 (1955).
9. R. E. Billingham, t. No S7*rrow T 3. ftbryol. EXptl. Morlhol., 3,

265 (195).
10, R. $&twmr,, ,. :. Damesohel, Olin. Invest., 39, 6, 952 (i-) O).
I1. E. L. .schle, B. I . MoWall at &I., Ank. N. T. Acad. Sci., 67, 1,

429 (196.1).
12. M. I. Sf4mov, DAN, 124, No 5, 1171 (19r9).
13. Mý, Y. St4itua, C. 0. hod e, Ann. Surg., 121, 6, 860 (19.,5)
14. P. E. Billi•iham, P. S. Mdawar, 3. ftptl. Biol., 20, 454 •Y$").
15. T. & goog, "last. Reconstr. Surg., 14, 6, 403 (1954).
16. L.. B. Berli,,1, MeN. da t. !hJan M, 131-4 No 3, v 76 (1961).-
17. R. E. Billigham, P. Mudawnr, Brit$ Mki. 3., N, ,739p

1049 (1951).
18. 3. A. Morgan, Surgery, 30, 3, 506 (1951).
19. G. Wolfsohn, J. Into Coil. Surg., 20, A 421 (1953).
20. R. A. Adams, Transnl. Bull., 51, 24 (1958).
21. A. N. Pericutov, V. 8. Antipenko, V tn., ir., No 12, 41 f1960).
22. V. I. '-r."', V. P. Ifrkov, Vosz. ehfr7 No 10, 31 (1958).
n'. k. A. Voykevtich, A. I. Bukhonowa. Problems of endocrinol. and hor.

Iionloth., NO 5, 59 (1961).
24. A. - . Voytkevich, Veoa*. Aead. Med. So, No 2, 42 (1961).
25. 7. k, %"ilrov, Bull. fp. Biol. 2nd Wed., No 7, 58 (1956).
26. 7. A, 7,otikov, Bull. Zp( B1i1. and eed., No 2, 119 (1959).
27. K. M. klkylb.kov, X-ray to recipient as a method of overcoming tissue

incompatibility in .tpwrimento Dissertati n, Fruznse, 1954.
29. A. A. Braun. In bas Problems of organ and tissue trnsplontation

and consee'vation, No' 1959 p. 2070.
29. I. A. Chalisovp L. a. rohan eeot 0., Tr. III All-214 on Con-ress

of pathol~onaItads lhalkba 1961, p. 503.

10,446 - D -

CSO, 2427-S

-4-


